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The farmingof shrimp,crabs,edibleoysters,mussels,pearloystersandlobstersoffer
immensescopenotonly for augmentingtheaquaticproductionbutalsoto increase
ourexportearnings.Keralais bestowedwith65,000haof brackishwaterareasuitable
for aquacultureactivities.Shrimpfarminghasbeenthethrustareaall theseyearsand
it is currentlyconfinedto less than 15,000ha.There is enoughscopeto develop
diversifiedculturepracticesin the unutilisedpotentialareas.Differentproduction
systemslike semi-intensiveandmoreintensiveprawnculture,crabfarmingandcrab
fatteningwith compositefish-prawnfarmingare analysedto assesstheircost and
earningsandtheircomparativeconomics.Semi-intensiveshrimpfarmingandcrab
fatteningarefoundtobethehighlyprofitableventures.Indicativeeconomicsof open
seamusselfarmingandedibleoysterculturearealsogiven.The problemsinadopting
theseproductionsystemsarediscussedandsomesuggestionshavebeenputforthfor
their furtherexpansionand improvement.
1. Introduction
Capturefisheriesin Indiahasal-
mostreachedtheoptimumleveland
aquacultureisfastemergingasanalter-
nativeavocationforcoastalruralfisher
folks.Aquaculturealsoimmenselyhelps
toenhanceforexearningsofthecountry
by wayof exports.In India,farmers
wereconcentratingmostlyon shrimp
farmingdueto its highexportmarket
andlucrativeprice.Inrecentyears,there
hasbeena continuouslyincreasingin-
ternationaldemandfor severalother
itemslikecrabs,oysters,mussels,lob-
stersandfinfishes.As farasKeralais
concernedshrimpfarmingis still the
thrustareawithcrabfatteningpicking
upslowly.Thereis immensescopefor
otherculturepracticeslike opensea
musselfarming,crabfarmingand edible
oysterculture
2. MaterialsandMethods
Primarydatahasbeencollected
from Vypen-Parur-Cheraibelt of
EmakulamDistrictbysurveysconducted
during1998-99.Secondarydatahasbeen
obtainedfromvariousCMFRI publica-
tions updatedafterconsultationwith
expertsinthefield.Indicativeconom-
icsofopenseamusselfarminghasbeen
basedonexperimentalculturedonein
Andhakaranazhiareaof Alleppey
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Districtandedibleoystercultureat
Dalavapuramof KollamDistrict
3. ResultsandDiscussion
, InKerala,thereisenormousscope
toe~ancetheearningsfromfisheries
byshrimpfarmingundersemi-intensive
andmoreintensivefarmingsystems,
crabfatteningandcrabfarmingin the
low lyingfieldsunderbrackishwater
conditionsandadoptingedibleoyster
culturein brackishwatersystemsand
alsothroughopenseamusselfarmin~
3.1. Shrimpfarming
Theseasonalpaddy-prawnfiltra-
tionis anage-oldpracticedoneon a
commercialscalein Kerala.A saline
resistantvarietyof paddy-'pokkali'is
cultivateduringSouthwestmonsoon
(June-October)in thefieldsadjoining
backwaters.Thepaddyfieldsareleased
outforprawncultureoperationsfor5
months(November-April),bundsare
strengthenedandsluicegatesarefixed
beforeprawncultureoperationis initi-
ated.Labourcostsaccountfor60-65%
of theoperatingexpenses.Juvenile
prawnsaretrapped,heldandharvested.
Harvestingby filternetstartsby No-
vembermiddleandis carriedoutfora
weekaroundeveryfull moonandnew
moonperiodtill themiddleof April.
By April middle,justbeforethe
contractterminatesa complet~harvest
of theentirestockofprawnsandfishes
ismadebyoperatingcastnets,dragnets
andevenhandpicking,afterdraining
outthewatertotheextentpossible.This
processis called'Kettukalakkal'.
Thereis anothertypeof prawn
culturecarriedoutin perennialponds,
whicharedeeperthanthepaddyfields
whereprawncultureis undertaken
throughouttheyear.Bothowneroper-
atedfarmingandleasedoutsystemsare
followed.Thetraditionaltypeofprawn
filtrationandscientificfarmingare
prevalent.Althoughtrapping,holding
andharvestingis thesamein mostof
theperennialponds,nowalmost90%
of thefarmerstockadditionalprawn
seeds.
In recentyearssemi-intensive
cultureof shrimpsis pickingup in
Kerala.Pondpreparationis doneto
eradicatepredatorsandunwantedspe-
cies.Pondsaredeepened(0.5-1m),a
peripheralcanaland2 cross-channels
areconstructed.Selectivestockingis
donewith fastgrowingspecieslike
Penaeusmonodon@ 30,000-60,000I
haI cropandsupplementaryfeedin~is
alsodone.
Theeconomicsof semi-intensive
shrimpfarmingsystemwithselective
stocking of both P.monodonand
P.indicusalongwithautostockingand
locallypreparedfeedisgivenalongwith
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theeconomicsof moreintensivefarm-
ingsystemusingseedsof P.monodon
withhighdensityandimportedfeedare
givenin Table1.
Table1:Comparativeeconomicsof semi- intensiveandmore
intensiveshrimpfarmingin Kerala
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SEMI-INTENSIVE MORE-INTENSIVE
ITEMS (l ha) (l ha)
(in Rs.) (inRs. J
A. INVESTMENT
1. PondConstruction 50,000 4.8including
la...s.cost
2. Labandfarmequipments 6.00
3. Pump 16,000 - -
4. Sluicegate 18,000 - -
5. Miscellaneous 6,000 0.20
TOTAL 90,000 11.00
B. FIXEDCOST
1. Depreciation@ 10%p.a 9000 0.55
2. Interest@15%p.a. 13,500 1.65
3. Leasevalueof land 5200 - -
4. Permanentstaff salary - - 0.15
SUB-TOTAL 27,700 2.35
C. OPERATING COST
(1. Predatoreradication 800 0.35
2. Seed 7200 1.80
3. Feed 30,000 2.25
4. Labour 12,000 0.08
5. Fuel 1600 0.30
6. Maintenanceandrepair - - 0.10
7. Harvesting - - 0.34
8. Miscellaneous 800 0.12
SUB-TOTAL 52,400 5.34
D.TOTALCOST(B+C) 80,100 7.69
E. Costfor2cropsinayear 80,100 15.38
F. YIELD (inkg) 900 .,000
G. REVENUE 99,000 20.00
H. NET PROFIT (G-E) 18,900 4.62
I. ANNUAL PROFIT (Rslha) 18,900 4.62
J. RATE OF RETURNS 36% 57%
Thecoststructureandprofitabil-
ityaredifferentin thetwosystemsfor
whicheconomicshavebeenworkedout
on thebasisof thevariationsin the
intensityof theinputsused.Investment
requirementin theformeris lessthan
0.5lakhwhereasinthelatterit isabout
2.35 lakhs.
Semi-intensiveprawnfarming
practiceisreplacingthetraditionalprawn
culturesystemof Kerala.Thiscanbe
acceleratedbycreatingpropermotiva-
tion amongfarmersthroughwell-
organisedextensionservicesandremov-
ingfinancialconstraintsbyestablishing
linkswithruralfundingagencies.It is
all themoreessentialtoprovidemajor
inputssuchasgoodqualityseedsand
efficientfeedto farmersin sufficient
quantityattherighttimethroughpublic
agenciesat reasonablepricessoasto
enablethemtoutiliseall thesefactors
of productiontooptimumlevels.
3.2. Crab culture
Crabsarein highdemandin for-
eignmarketsespeciallySoutheastAsian
markets.Crabcultureis donein two
ways-Crabfarmingandcrabfattening.
Incrabfarmingsmallcrabscaughtalive
frombackwatersarecultureduntilthey
attainamarketsizeofmorethan550g.
Thecrabcanbeculturedaloneor in
combinationwith shrimpandother
fishes.Crabfatteningis retainingsoft
shelled!watercrabsfor20-30daysuntil
theirshellsarehardened.
Withtheincreasingincidenceof
diseaseproblemsinshrimpfarms,crab
fattening!farmingis emergingas an
alternativeenablingthefarmerstore-
sorttothemeasureofadoptingrotation
of cropsin theirfarms.Economicsof
mudcrabfarmingandfatteningwith
compositefish-prawnfarmingis given
in Table2.
The increasingexportdemand
coupledwithgeneralincreasein price
of all thefishesin theinternational
marketshasstimulatedthecrabculture.
Crabfatteningandfarmingarepicking
upin Kerala.Theonlyconstraintis the
availabilityof enoughstockingmateri-
alsattheappropriateime.It is there-
foreimperativethatconcertedefforts
areneededtodevelopcommercialhatch-
eryforadequateandsustainedsupplyof
babycrabstomakemudcrabfarming
an organisedindustry.As indiscrimi-
nateandexcessivexploitationofcrabs
fromwildisboundtoaffecthenatural
population,mudcrabfarmingmaybe
popularisedin a phasedmannerwith
lessemphasisfor largescalegrow-out
operationssothatthepressureonwild
stockcanbeminimiseduntilhatchery
productionofcrabseedisestablishedin
thecountry.
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Table2: Coststructureandprofitabilityof crabfarmingand
crabfatteningwithcompositeculture
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CRAB CRAB FATIENING
ITEMS FARMING WITH COMPOSITE
CULTURE
A. INITIAL INVESTMENT (Rs)
1. Land 50,000 3,oo,p<>o
2. 5 HPdieselpump 15,500 15,000
3. Watchmanshed 5000 5000
4. Pondpreparation,sluicegate,
fencingandotherexpenses 11,500 25,000
TOTAL 82,000 3,45,000
B. ANNUAL FIXED COST (Rs)
1. Leasevalueof theland@10%
of thecost 5000 15,000
2. Depreciation@20%of theinitial
investmentexcludingland 6400 9000
3. Interest@15%oftheinitial
investment 12,300 51,750
SUB-TOTAL(Rs) 23,700 75,750
C. OPERATINGCOST(Rs)
1. Pondpreparation 500 1000
2. Watercrab 17325 3,52,000
3. Feed 2000 18,000
4. Operationalcostof thepump 750 10,000
5. Prawnandfishseed -- 5000
6. Labourcharges 3000 36,500
SUB-TOTAL (Rs) 23,75 4,22,5Dq
D. ANNUAL OPERATING COST (Rs) 1,41,450 4,22,500)"'. (6CROPS)
E. TOTAL ANNUAL COST(B+D)(Rs) , 1,65,150 4,98,250
F. REVENUE (Rs) I
1. Quantityofcrabs 1404kg 3200kg
2. Revenuefromcrabs 2,80,800 7,04,000
3. Revenuefromprawns -- 38,600
4. Revenuefromshrimps -- 32,500
G. TOTAL REVENUE (Rs) 2,80,800 7,75,100
I. PROFIT (Rs) 1,11,650 2,76,850
(3.3. Edibleoysterfarming
Edibleoystercanbeconsidered
asarenewabler sourceofmuchneeded
animalprotein.Inadditiontothisitoffers
employmentpotentialtotheruralcom-
munities.Oystersfetchhighpriceand
demandin internationalmarkets.In
Indianconditionsrackandstringsys-
temis advocated(1-2.5mdepth).An
yieldof 80-105tonnesperhapercrop
isindicated.Meatyieldaccountsfor10%
ofthetotalweightoftheoyster.InWest
Coastedibleoysterstake7-9monthsto
reachharvestablesize.Theeconomics
of edibleoysterfarmingindicatesits
enormousgrowthpotentialinourback-
waters(Table3).
The experimentalworkscarried
outatDalavapuramnearKollamhave
givenhighlyencouragingresultsforde-
velopingEdibleoysterculturealong
Keralacoast.Legalproblemsregarding
ownershiprightsinbackwatersisamajor
problem.Generatinglocal marketis
anotherconstraint.Diversificationfthe
productsmaybehelpfulin generating
localmarket.
3.4. Openseamusselfarming
Seamusselsgivethehighestpro-
ductionratesamongall knownculti-
vableorganismsfor tworeasons- they
feeddirectlyon primaryproducers
namelyphytoplanktona dthatheyare
Table3:
Indicativeeconomicsofedibleoysterfarm-/'
. bvrackandrenmethod(300m2~rea)
farmedthreedimensionallyinthewater
columnatthefarmsite.Seedsarecol-
lectedfromropessuspendedfromrafts
duringpeakspawningseason.Longline
cultureispractisedinshallowwatersof
10-15m depth.This can withstand
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ITEMS AMOUNT
(Rs.)
A. INITIAL INVESTMENT
1. Poles(verticaland
horizontal) 3840
2. Nylonropes 6750
TOTAL 10590
B. ANNUAL FIXED COST
1. Depreciation@ 50% 5295
2. Interest@15% 1588.5
SUB-TOTAL 6833.5
C. OPERATIONAL COST
1. Fabricationof oyster
racksandrens 720
2. Harvest 640
3. Depuration 640
4. Shucking 880
SUB-TOTAL 2880
D. ANNUAL COST(B+C) 9763.5
E. ANNUAL
PRODUCTIONAND
REVENUE
1. Shell-onweightof oyster 4.25t
2. Meatweight(l0%) 425kg
3. Meatvalue(Rs.30I kg) 12750
4. Shellvalue@Rs.350It) 1190
F. TOTAL REVENUE 13940
NET PROFIT 4176.5
RATE OF RETURNS 54.4%
severemonsoonconditionsintheWest
Coast.
Theindicativeconomicsofopen
seamusselfarmingbylonglinemethod
(0.36ha)isgiveninTable4.In longline
methoddurationof farmingwas5-6
monthsand2 cropsweretakenin a
year.Fromthelonglineunitof3600m2
atotal.productionf54720kgshell-on
musselswasobtainedofwhich40%will
bemeat.
Capital expenditurecomesto
about2.5 lakhsfor longlinemethod.
. Anothertwolakhshavetobespentby
theentrepreneurtomeetheoperational
expenditure.In long linemethodnet
profitworksabouto1.88lakhspercrop
in areaof 0.36ha.
Musselproductionratesarevery
highin tropicalwaterswhencompared
totemperatewaters.Besidesgenerating
alternativeemploymenttofishermen,en-
trepreneurscanearnsubstantialprofit
by adoptingmussel-farmingtechnolo-
gies.Diversificationfproductsie.value
addedproductsmayhelp in further
spreadingof musselfarmingandits
successfuladoption.
A perspectiveplanningisrequired mentandgrowthof industry.Mussel
formusselculturewithfull realisation cultureshouldbe viewedas a social
ofitspotential.Governmentsupportand securitywitha biasonnutritionalim-
assistancefrompublicfinancialinstitu- provementof thepeopleandemploy-
tionswithanelementof riskcoverage mentpO
J
ntialandlaterevenforexport
ininitialphasewillhelpintheestablish- market..
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Table4:
Indicativeconomicsof openseamussel
farming(0.36ha) ___
ITEMS AMOUNT
(Rs.)
A. INITIAL INVESTMENT
1. Costof construction 1,28,000
2. Floatingplatformfor
watchandward 25,000
3. FRP dinghyandOB
engine 75,000
4. Spatcollectors 10,000
5. Others 12,000
TOTAL 2,50,000
B. FIXED COST (Annual/crop)
1. DepreciationA!\50% 1,25,000
2. Interest@ 00/9 37,500
SUB-TOTAL "" 1,62,250
C. OPERATIONAL COST
(Percrop)
1. Seed 30,000
2. Materials(cottoncloth,
cementblocketc.) 15,000
3. Labour 1,33,000
4. Miscellaneous 22,000
SUB-TOTAL 2,00,000
D. TOTAL COST (B+C) 3,62,500
E. EXPECTED
PRODUCTION 55t
F. GROSSREVENUE
@ Rs. 101Kg. 5,50,000
G. NET PROFIT 1,87,500
H. RATE OF RETURNS 90%
4. Conclusion
Thestudyindicatesthatall types
of aquacultureproductionsystemsare
highlyprofitabledependinguponspe-
cific locations.Locationspecificsuit-
abilityofculturesystemsandavailabil-
ityofseedsaremostimportantpre-req-
uisitesfor thesuccessof aquaculture
programmes.Keralais blessedwith
backwatersandlotof brackishwater-- .
areas.Theneedof thehourIStolocate
andmaptheareasuitableforparticular
culturesystemsspecifically,ratherthan
identifyingpotentialareasgenerally
suitedforaquaculture.Socio-economic
acceptabilityof theinhabitantsof the
regionhasto be lookedinto before
initiatingnewventure.
Hatcheryproductionof crabseed
hastobeinitiatedtoensurethesuccess
of crabfarming.Otherwiseit mayre-
sultin depletionof naturalstockand
shortageof adequateseedforcrabcul-
ture.Framingof suitablelegislationto
givepropertyrightsin openseasand
backwatersis anecessitytoensurethe
securityandprofitabilityof opensea
culturepracticesandfarmingin brack-
ish waters.This will motivatemore
farmersto takeup musselandedible
oysterfarming.Furtherproductdiversi-
fication(ie.valueaddedproducts)and
marketpromotionaretobereoriented
toboosttheexportsof all aquaculture
productsratherthanconcentratingonly
onshrimps.
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